In this article we show how experience, learning, and, ultimately, knowledge influence a company?s strategic decision-making. We base our argumentation on learning from failure literature and the 4I framework. We test our hypotheses empirically using data from the German Mannheim Innovation Panel (Community innovation survey) in the context of R&D cooperation and copying and infringement of IP(R). Until now, research has not yet focused on how an organization?s own experience with copying of own non-protected intellectual property and infringement of own intellectual property rights (e.g., patents, trademarks, etc.) and learning from it affect the tendency to cooperate in R&D. We find that firms with experience regarding copying of IP are less willing to engage in research collaboration. In contrast, firms with experience regarding infringement of IPR are more likely to cooperate on R&D. Our findings have implications for management and policy. We find that companies should strive for unambiguous IP(R) ownership and invest into drawing contracts addressing these issues, especially if they want to cooperate with a partner who experienced copying of IP. Policy should strive for clear IP(R) ownership by providing reliable IPR regimes.
"Among mortals many arts have been discovered empirically from experience. For it is experience which makes our life proceed by art, but lack of experience which reduces it to chance." -Plato R&D cooperation as well as learning mechanisms inside organizations are both very well researched topics. Also the links between learning from success and better performance (Argote, Beckman, & Epple, 1990; Baum & Dahlin, 2007; Huber, 1991; Levitt & March, 1988) as well as between learning from success and higher survival (Baum & Ingram, 1998; Kim, Kim, & Miner, 2009 ) have been fairly well established in research. Our article complements and adds the large body of work emphasizing learning from success. It thus contributes to existing research on learning from failure (Baum & Dahlin, 2007; Chuang & Baum, 2003; Denrell, 2003; Haunschild & Rhee, 2004; Haunschild & Sullivan, 2002; Kim & Miner, 2000; Miner, Kim, Holzinger, & Haunschild, 1999 ) with regards to rare events. This stream of research has been relatively neglected for methodological and conceptual reasons. In general, more research is needed for rare and exceptional experiences' influence on decision-making. Prior research is mainly based on case studies of particular industries and focuses on different aspects of the experience concept such as learning from prior alliance experience, heterogeneity and recency of experience as determinants for companies' learning outcomes and vicarious learning from other companies' experiences. Furthermore, literature mainly emphasizes learning from and within R&D cooperation and does not explicitly take into account how an organization's prior experience influences the tendency to cooperate in R&D. In this article we establish this link by contributing to existing theory for the way experience, learning, and, ultimately, knowledge influence a company's decision making.
To test our hypotheses, we empirically investigate the relationship between a company's experience with infringement of intellectual property rights (IPR) and/or copying of intellectual property (IP) 1 , respectively, and the likelihood to participate in R&D collaboration. We define infringement of IPR as the usage of IP protected by a legal exclusion right (e.g., patents, trademarks, etc.) and copying of IP as the usage of IP without protection of a legal exclusion right (e.g., a new idea to solve a technical problem which is not (yet) protected by a patent). We apply the 4I-framework to capture learning from experience by combining concepts of learning 1 Referred to as infringement or copying [of IP(R)] hereafter. from failure and rare events and organizational learning. By doing so, we contribute to the comprehension of a further driving factor of R&D cooperation. Rather than using alliance capability (derived from general and partner-specific alliance experience) as an indicator for cooperation we focus on a company's copying/infringement experience which does not necessarily have to stem from previous alliances or have to be associated with a certain alliance (partner) and thus is rather distinct from previous literature in that field. Hence, we argue that companies experienced with copying of their IP are less keen on cooperating in R&D. In contrast, we expect companies experienced with infringement of their IPR to cooperate even more, due to a potential, successful enforcement experience. This research design delivers an interesting and intuitive phenomenon for which we provide a first empirical investigation.
We test our hypotheses in the decision context of inter-firm research partnerships, i.e. R&D cooperation, which have become increasingly important as firms seek to access new knowledge, to speed up the pace of innovation and to quickly respond to market needs (Chesbrough, 2003; Hagedoorn, Link, & Vonortas, 2000; Miotti & Sachwald, 2003) . Despite the advantages of R&D alliances, prior literature also analyzes general obstacles and risks associated with cooperating on R&D such as but not limited to knowledge spillover, distrust, sunk cost, opportunism, adverse selection, moral hazard and hold-up (Cassiman & Veugelers, 1998; Dess & Beard, 1984; Hamel, 1991; Krishnan, Martin, & Noorderhaven, 2006; Parkhe, 1993; Somaya, Kim, & Vonortas, 2011; Sutcliffe & Zaheer, 1998; Zaheer, McEvily, & Perrone, 1998) . There are studies which predominantly deal with prior general (Hoang & Rothaermel, 2005; Kale, Dyer, & Singh, 2002; Sampson, 2005; Zollo, Reuer, & Singh, 2002) and partner-specific alliance experience (Gulati, 1995; van de Vrande, Vanhaverbeke, & Duysters, 2009; Vanhaverbeke, Duysters, & Noorderhaven, 2002; Villalonga & McGahan, 2005; Wang & Zajac, 2007) as explanatory variables for cooperation.
This article reports the findings of a systematic empirical investigation of experience with infringement and/or copying of IP(R). The data we use stem from the annual German MIP (Mannheim Innovation Panel; ZEW) which represents the German version of the Eurostat Community Innovation Survey (CIS). We use data from 2008-2009 in order to be able to track infringement experience and its effect on a company's likelihood to engage in R&D cooperation.
The remainder of this article is organized as follows. First, we provide an overview of the current state of the art. Next, we apply a theoretical framework based on learning from failure and rare events literatures and the 4I framework to explain the influence of experience on company decisions. We exemplify whether a company having had experience with infringement and/or copying of IP(R) will engage in R&D cooperation. The subsequent section describes the data, explains the methodology and tests the hypotheses on the likelihood of R&D cooperation depending on IP(R) infringement or copying experience. The article concludes by describing and discussing the results of the empirical investigation and providing implications for management and policy.
LITERATURE REVIEW AND THEORETICAL BACKGROUND
Although there is no overarching definition of organizational learning, yet, it is commonly understood as a "process whereby knowledge is created through transformation of experience" (Kolb, 1984: 38) . According to (1988; Levitt & March organizations learn when they encode "inferences from history into routines that guide behavior". Hence, organizational learning bases on experience.
Organizational Learning from Experience
The 4I framework is a well-established framework for analyzing organizational learning (Crossan & Berdrow, 2003; Crossan, Lane, & White, 1999; Dutta & Crossan, 2005; Lawrence, Mauws, Dyck, & Kleysen, 2005; Vera & Crossan, 2004) . According to Crossan et al. (1999) organizational learning is a process that occurs over three levels: learning initially begins with individual learning, that leads to group learning which eventually leads to learning at the highest level, the organization. As these levels are connected by bidirectional processes, knowledge is constantly created, applied and updated.
Particularly, the 4I-framework contains four related (sub)processes that link individual learning to organizational learning: intuiting, interpreting, integrating, and institutionalizing.
Intuiting is associated with a personal stream of experience which is then shared and/or verbally communicated to other organizational members (interpreting). Integrating is the process of obtaining a mutual understanding which is necessary for joint and coordinated action.
Institutionalizing is the formation of systems, structures, procedures, and strategy to embed learning that has occurred by individuals and groups into the organization.
We are using the 4I framework to explain that organizations learn from their members' subjective experiences and vice versa (Huber, 1991; March, 1991) . This means, the company's knowledge base grows as the transfer of employees' objective and subjective experiences results in learning (Argyris, 1999; Kim, 2004; Simon, 1991) . Furthermore, previous research defines organizations as knowledge repositories with an organizational memory storing past experiences and information (Moorman & Miner, 1998; Olivera, 2000; Simon, 1991; Walsh, 1995; Walsh & Ungson, 1991) . Thus, we expect that an organization's concrete experience with infringement and/or copying of IP(R) will be stored in the organizational memory. Moreover, learning from infringement and copying experience exposes a company's strengths and weaknesses whether or not a company was able to successfully protect and enforce its IP(R), and may create skills that transform the company to a better and more effective organization.
Nonetheless, some scholars are doubtful about whether companies (e.g., airlines) can learn from their prior experiences (e.g., crashes and accidents) (Haunschild & Sullivan, 2002) . Despite the fact that airlines are known to be hazardous systems, statistics derived from well-led safety records show that accident rates have significantly reduced in the past decades (Haunschild & Sullivan, 2002) . This suggests that learning is, indeed, taking place, which makes airlines the safest mode of transportation (Roberts, 1993; Roberts, 1990) and underlines the ability of organizations to learn from experience.
There seems to be an increasing interest in studies about experiential learning from events that occur more frequently than rare events: Prior work on learning from managerial experience (Holman, Pavlica, & Thorpe, 1997; Kayes, 2002; Kolb, Lublin, Spoth, & Baker, 1986) , learning from cooperation experience (compare (Gulati, 1995; van de Vrande et al., 2009; Vanhaverbeke et al., 2002; Villalonga & McGahan, 2005; Wang & Zajac, 2007; Zollo & Reuer, 2010) , learning from acquisition experience (Haleblian & Finkelstein, 1999; Hayward, 2002; Zollo, 2009) , learning from contracting experience (Mayer & Argyres, 2004; Vanneste & Puranam, 2010) , and learning from experience regarding organizational change (Hendry, 1996) (March, 2010) . A growing amount of learning studies show that organizational failures, such as accidents and incidents are an important promoter of organizational learning and change (Greve, 1998; Miner & Anderson, 1999; Sitkin, 1992) . Some studies use rare and severe disastrous events to show that organizational learning is taking place. Moreover, there is an increasing interest in experiential learning from incidences that occur more frequently than rare events (Argote & Miron-Spektor, 2011) . This specific phenomenon is the focus of our study.
Organizational Learning from Success and Failure
In general, prior literature on organizational learning reveals that there is a large amount of studies on learning curves which indicates that companies either improve efficiency and productivity or decrease costs due to repeated tasks, the development of routines and/or increasing experience. Thus, learning curves usually associate with a positive monotonic relationship between the sum of experience and performance outcomes (Argote et al., 1990; Kim et al., 2009 ). In line with (2009; Kim et al., we focus more on learning from infrequent or rare events as "we explicitly consider the specific features of success and failure and propose that this assumption [of monotonicity] does not necessarily apply to learning from success and failure experience" (Kim et al., 2009: 958) . A major stream of literature deals with companies learning from prior successes and failures. In many disciplines such as sciences and engineering, it is widely accepted that companies learn more and better from failures than from successes (Baum & Dahlin, 2007; Shepherd et al., 2011) . Studies on organizational learning from experience deal with different types of experience (Argote & Miron-Spektor, 2011 ), e.g., homogenous vs.
heterogeneous experience (Haunschild & Sullivan, 2002; Schilling, Vidal, Ployhart, & Marangoni, 2003) and recent vs. past experience (Argote et al., 1990; Baum & Ingram, 1998; Benkard, 2000) . A relatively new stream of literature focuses on companies learning from prior successes and failures (Baum & Dahlin, 2007; Shepherd et al., 2011) while another emphasizes learning from other companies' experiences (vicarious learning) (Baum & Dahlin, 2007; Haunschild & Sullivan, 2002; Kim & Miner, 2007) . There are seminal works dealing with origins of failure in alliances (Ariño & de La Torre, 1998) as well as prior general alliance experience (Hoang & Rothaermel, 2005; Kale et al., 2002; Sampson, 2005; and partner-specific alliance experience (Gulati, 1995; van de Vrande et al., 2009; Vanhaverbeke et al., 2002; Villalonga & McGahan, 2005; Wang & Zajac, 2007) as predictor of alliance performance and/or failure. In the context of airlines and their accidents, Haunschild & Sullivan (2002) show that companies acquire new knowledge from prior errors and incidents.
Another study by Baum & Dahlin (2007) focusing on U.S. freight railroad industry leads to similar results.
Organizational Learning from Rare Events
Some studies use rare and severe disastrous events to show that organizational learning is taking place. However, as these events are so unusual they pose challenges for interpretation (Argote & Miron-Spektor, 2011) . Therefore, few studies demonstrate how firms learn from rare events with severe or major consequences (Lampel, Shamsie, & Shapira, 2009 ) such as, e.g., the collapse of the roof of the Baltimore & Ohio Railroad Museum Roundhouse (Christianson, Farkas, Sutcliffe, & Weick, 2009 ), U.S. coal mining accidents (Madsen, 2009) , and prior corporate acquisition success (Zollo, 2009) . Rare events are discontinuities assumed to disrupt current routines, thus expose weaknesses and strengths of a company and eventually lead to new practices, structures and change (Lampel et al., 2009) . Consequently, evaluating rare events creates opportunities to learn by transforming this experience into knowledge that can be stored in the organizational memory for future purposes (Zander & Kogut, 1995; Zollo & Reuer, 2010; Zollo & Winter, 2002) . According to Lampel et al. (2009) , learning from rare events triggers two reactions of companies: they either focus on forecasting, improvement and prevention of consequences when the event has a negative impact, and on repetition when the event has a positive impact.
There have been several reviews of the organizational learning literature (Fiol & Lyles, 1985; Huber, 1991; Levitt & March, 1988) , and numerous studies show that organizations do learn from prior failure of other companies. However, the question whether companies also learn from prior (negative) experience remains unclear. As only few scholars have investigated the importance of learning from experience in company context and since it is not in the focus of
research, yet, we analyze how companies learn from their own failure or mistakes. Another problem in existing literature is that previous studies mainly analyze learning from experience within a single industry such as railroad, mining, airlines or banking industries. We close the gap by concentrating on learning from events that occur infrequently, but more frequently than rare disasters as there is increasing interest in these experiences (Argote & Miron-Spektor, 2011 ).
Infringement and copying of IP(R) are relatively low-frequency events that represent significant and salient failures for the firm involved. As the descriptive results show, infringement and copying of IP(R) can be interpreted as an exceptional event as only 14% of the companies in the sample have experienced infringement or copying of IP(R) over a time span of 4 years, respectively. According to Argote & Miron-Spektor (2011) , it is essential to learn from events that occur infrequently, although more frequently than rare disasters.
In sum, this leads to our assumption and conceptualization that companies do not only learn from rare accidents and incidents but also from more frequent, exogenous shocks or own (negative) experiences which can eventually impact an organization's decision-making. Thus, we argue that companies might actually be able to learn from error experience and are able to improve performance as well as decisions to reduce and avoid subsequent mistakes and failure.
Moreover, we empirically test this in a wider industry context of inter-firm research partnerships.
Prior research mainly deals with explanations for failure and learning from other firms' failure.
This study complements and adds the large body of work emphasizing learning from success and thus contributes to existing research on the learning from failure perspective (Baum & Dahlin, 2007; Chuang & Baum, 2003; Denrell, 2003; Haunschild & Rhee, 2004; Haunschild & Sullivan, 2002; Kim & Miner, 2000; Miner et al., 1999 ) with regards to rare events.
Experience as a Driver for R&D Cooperation
As organizations store knowledge obtained from learning and experiences in their organizational memory (Moorman & Miner, 1998; Olivera, 2000; Walsh, 1995; Walsh & Ungson, 1991) , we argue that companies' decisions are influenced by their experience. FIGURE   1 shows the interdependencies between experience, learning, organizational memory and a company's decision making (e.g., R&D cooperation). Collaborative learning in interorganizational relationships has often been described as a double-edged sword. On the one hand, R&D partnerships are often suggested to be an appropriate way to acquire new knowledge, skills, and expertise (Hamel, 1991 (Cassiman & Veugelers, 1998) and the value of the resources in question.
The risk of spillover and opportunism depends on particular characteristics such as the transferability (tacit vs. explicit knowledge) (Grant, 1996) as well as the partner's absorptive capacity (Cohen & Levinthal, 1990 ) and appropriability (Teece, 1986) . At the same time, collaboration also induces risk to create new competitors and strengthen the existing competitors (Wang & Zajac, 2007) . Referring to Harrigan (1985) , a company needs to observe changes in the environment thoroughly and adapt the cooperation strategy accordingly.
Companies use formal and relational governance mechanisms to control and manage the above mentioned hazards (Somaya et al., 2011) . As a result, firms with negative experience may either choose not to cooperate at all or to set tight contractual guidelines to protect their interests especially when their technological knowledge capital is very valuable (compare resource-based view). Trust can also help overcome transaction costs (Dyer & Singh, 1998; Poppo & Zenger, 2002) and appropriation concerns (infringement and/or copying of IP(R)) (Barney & Hansen, 1994) . Trust also facilitates the assessment of each other's likely behavior and the enforcement of property rights (Gulati & Singh, 1998) . In sum, there are three coping mechanisms: a detailed contract, trust or refraining from cooperating.
HYPOTHESES
We apply the 4I framework and refer to learning from failure literature to predict experience with infringement and/or copying of IP(R) as inhibitor or promoter of R&D cooperation. The 4I framework, and learning from failure as well as rare events provide important explanations for the above mentioned phenomenon. In the context of R&D cooperation, companies learn from failure to protect their IP (i.e., copying of IP) and reduce subsequent errors (i.e., cooperate on R&D).
A company whose IP has been copied has made a concrete experience and thus is sensitized.
Once having made this experience, a company will engage in reflecting about it, look for causes and arrive at developing theories about its origin and action steps on how to cope with this experience. Hence, the company will learn from its prior failure to protect its IP. Consequently, companies with copying experience will be more prudent when it comes to entering a research partnership and thus will most likely cooperate with partners they know and trust. Alternatively, they could enter into collaboration with tight contractual obligations according to transaction cost theory for the participating companies. The most risk-averse companies could even withdraw from further collaboration as they might fear repeated copying. We expect only these solutions to happen when companies engage in reflection as the third potential solution "cooperation without protection" shows that an in depth learning process has not taken place. Thus, copying of IP is inherent to R&D cooperation as part of an open innovation strategy depending on the likelihood of involuntary knowledge spillover (Cassiman & Veugelers, 1998) . This evaluation will then be stored in the organizational memory in connection with the evaluation of R&D cooperation as a major risk factor for copying. Ultimately, the process will eventually lead to a more reserved behavior towards potential collaboration partners (Gulati, 1995; Gulati & Singh, 1998) . If now the company has to decide upon R&D cooperation, both aspects will negatively influence the likelihood of a positive decision. Companies experienced with copying of IP should be riskaverse preferring in-house R&D over external R&D with a partner. Thus, firms will engage in less R&D cooperation associated with the risk of knowledge spillover.
Hypothesis 1. A company's likelihood to cooperate in R&D decreases if the company has experienced copying of IP.
Nonetheless, a positive experience of being able to enforce IPR successfully also plays an important role for R&D cooperation. If a company has experienced that it is capable of enforcing its IPR 2 it should be more inclined to cooperate as it knows how to cope with infringement and this knowledge decreases the risks of involuntary spillover. If, however, the company was not able to enforce its IPR successfully, the outcome is less certain. On the one hand, the company could decide against R&D cooperation based on the same arguments we discussed for copying of IP. On the other hand, it could learn from the experience and incorporate this knowledge into the IPR management. This evaluation will then be stored in the organizational memory in connection with the evaluation of successful IPR enforcement. If this process of learning from success is evaluated correctly and, hence, fruitful, the company might feel safe enough to join R&D cooperation. Therefore, we expect firms to engage even more in R&D cooperation associated with a successful enforcement experience.
Hypothesis 2. A company's likelihood to cooperate in R&D increases if the company has experienced infringement of IPR.
An overview of both hypotheses is given in FIGURE 2.
----------------------------------------------Insert FIGURE 2 about here. ----------------------------------------------2
We analyze data on a company's infringement experience but we lack data on whether there was any attempt of enforcement and whether it was successful. We can provide argumentation and justification for the effect but we cannot test our argumentation itself. Therefore, we do not know whether there is any other underlying effect that we cannot observe. Please refer to the data section for a more detailed explanation.
EMPRIRICAL ANALYSIS Sample
For our study we make use of the Mannheim Innovation Panel (MIP), ZEW, Mannheim which includes the core Eurostat CIS and additional topics for firms from Germany. The study is conducted every year and contains a random sample stratified by region, size and sector. The 
Independent variables
As determinants for infringement and copying of IP(R) we employ two binary variables: 
Control variables
In our estimations, we control for size effect using the number of employees as natural logarithm (Employees (ln)). Moreover, we control for exports (Exports (%)) and innovation intensive service (LKIS) industries. 5 We choose the mentioned control variables on the basis of previously conducted studies regarding influencing factors on R&D cooperation (Arranz & de Fdez. Arroyabe, 2008; Becker & Dietz, 2004; Fritsch & Lukas, 2001; Miotti & Sachwald, 2003; Tether, 2002) . All employed control variables with the exception of the IPR stocks are directly taken from the MIP 2009 questionnaire and the operationalization is straightforward. For an overview of the employed variables please refer to TABLE 1.
Statistical Method
In this paper, we analyze the influence of infringement and copying of IP(R) on the likelihood to cooperate on R&D. As our dependent variable (cooperation) is binary, we employ logistic regression, computing the odds-ratio to estimate the likelihood of cooperation in percentage. By employing odds-ratios, we can exactly tell how strong the influence is in lowering or increasing the likelihood (in percentage) of cooperating. This enables us to derive interpretable and comprehensive evidence for economic implications and to give recommendations for management.
However, the effect we aim to estimate is a classic treatment effect. The fact that a company has been copied or infringed upon IPR can be interpreted as a treatment that influences the likelihood of cooperation. As our sample may be imbalanced with regard to certain, unobservable variables, endogeneity becomes an issue (Guo & Fraser, 2010) . We tackle this using propensity score analysis (Rosenbaum & Rubin, 1983) . We use a three step approach: first, we identify variables with influence on copying/infringement to choose the variables with a significant influence (at least at the 10% level) to estimate the propensity score. We derive those variables from t-tests and stepwise logistic regressions. Second, we use the propensity score to execute a nearest neighbor matching with caliper (0.25*SD of the propensity score; compare Rosenbaum & Rubin, 1985) without replacement as suggested by literature (Guo & Fraser, 2010) resulting in a balanced sample with 50% treated and 50% untreated items. This reduces the 5 The information on sectors is provided by NACE codes and is translated into the OCED classification based on Eurostat (2009). size of our dataset to 366 entities. In the third and last step, we run logistic regressions on the balanced sample, leading to fairly unbiased results regarding unobservable variables (Rosenbaum & Rubin, 1983) . We estimate propensity scores for both variables infringement and copying, and run independent logistic regressions on the balanced sample afterwards.
Another possibility to correct for bias is to use a Heckman-type selection approach (Heckman, 1979) . However, this approach tackles sample selection bias which is not present in our sample as it was randomly selected and contains treated and untreated subjects. The bias we have to correct for stems from the fact that becoming part of the treatment group versus not becoming part of it is not random but induced by certain, observable characteristics of the firms. Therefore, we apply propensity score instead of a Heckman-type analysis to correct for this bias.
Results
As we strive to estimate the influence of copying and infringement of IP(R), it is worthwhile to have a look at descriptive statistics to find out to what extent companies affected by those incidences tend to cooperate in R&D (FIGURE 3). A lot of innovative companies cooperate in R&D and most companies cooperating have not experienced copying or infringement, yet. Less than half of the companies affected by infringement cooperate, whereas the opposite is true for copying. Summing up, the descriptive analysis gives a first overview on cooperation and copying and infringement of IP(R). Notwithstanding, the results are ambiguous and a straight interpretation is not possible. The multivariate analyses explained above form a clearer picture.
The results are reported in the following paragraphs.
For the purpose of our research, we estimate three different logistic estimation models (TABLE 2) with cooperation as dependent variable. The first model (M1) is a simple logistic regression, whereas the second model (M2) is a logistic regression on a balanced sample regarding copying, and the third one (M3) a logistic regression on a balanced sample regarding infringement. The balancing is achieved by propensity score analysis.
The results of M1 tell us about a significant influence of both, infringement and copying experience. While the copying's influence is negative, infringement is positive: if a company has experience with copying of IP it is ~32% less likely to engage in R&D cooperation, whereas experience with infringement of IPR increases the likelihood of cooperation by ~52%. Other influences are, as expected, contained in the control variables. Especially, expenditures for innovation draw the attention towards their odds-ratio. The odds-ratio means that with each increase of innovation expenditures by 1% the likelihood of engaging in cooperation rises by roughly 9500%. This seems overwhelmingly high. However, TABLE 1 reveals a mean 0.08% and a maximum value of 3.9%. This shows that an increase by 1% is rather substantial and the high odds-ratio is just consistent. The sector variables do not reveal a systematically influence on the likelihood to cooperate on R&D.
As the results of M1 could be influenced by certain variables we do not observe, our sample may not be balanced regarding our explaining variables infringement and copying. Therefore, we estimate two models with balanced samples regarding copying (M2) and infringement (M3).
Both models underline the findings of M1. For both explaining variables, the coefficients remain significant and consistent; the degree of influence, however, is slightly more pronounced. All models are highly significant and have a satisfying degree of explanation.
The following chapter explains and discusses our results with implications for management and policy.
DISCUSSION AND IMPLICATIONS
The findings of our empirical analyses correspond to our expectations which rest upon our theoretical considerations. Hypothesis 1 stating a decrease of the likelihood of R&D cooperation in case of prior experience with copying of IP is confirmed by our findings. Our theoretical prediction holds for Hypothesis 1. Also, Hypothesis 2 is verified: Companies who experienced infringement do have a higher tendency to cooperate on R&D. Our assumption that infringement experience is connected with enforcement experience is likely as suggested by our results. incentives to share the results of research and to act in mutual interest so that the cooperation leads to a "win-win" situation for both partners. Apart from that, companies aiming at cooperating on R&D with a particular partner (e.g., a company whose resources ideally complement the own resources) may face severe obstacles in case this particular partner has experienced copying of IP. As a consequence, the company might have to substantially invest in trust building mechanisms before the cooperation might actually be possible.
We have demonstrated the drawbacks and pitfalls of experience with copying of IP as well as R&D cooperation and the causal connection between the two. Nonetheless, R&D alliances are an important tool to develop new products and ideas in a timely and efficient manner while sharing costs and risks. Because of the public good effect of research, governments are interested in providing enough incentives for doing research at all and for sharing the results in particular.
Therefore, governments often subsidize R&D cooperation. However, experience with copying of IP may jeopardize incentives set for entering R&D cooperation. Therefore, policy makers should strive to allow for unambiguous ownership of IP (e.g., with strong and enforceable IPR) and especially underline the importance of strong IPR portfolios for R&D cooperation. The same applies to Public-Private Partnerships: in this case, clear IPR ownership and contracts addressing this issue appropriately could serve as selection criteria for suitable partners. Summing up, a strong IPR regime and a solid legal base are required and an efficient legal enforcement is necessary to provide enough incentives and protection for companies to cooperate in R&D.
CONCLUSION AND FURTHER RESEARCH
In this article we provide substantial extensions to previous theories by applying a framework of the way experience, learning, and, ultimately, knowledge influence a company's decision. We use the framework for explaining the interdependency of copying and infringement experience with R&D cooperation. This study provides important empirical evidence of the effects of infringement and copying of IP(R) experience on R&D cooperation. Companies having had experience with copying of IP(R) clearly see R&D collaboration as a risk factor and thus shy away from this governance mode while experience with infringement reveals a positive influence. These results have clear implications for R&D alliance management, policy and future research and the importance of the increasingly common R&D alliance management offices (Sampson, 2005) within companies. Nonetheless, firms must be aware of the benefits and pitfalls of R&D cooperation especially when having had copying of IP experience. Moreover, missing or unclear IPR causes ambiguity over the proprietary of knowledge (Grant, 1996) Our research provides first insights into this phenomenon. While we must take care generalizing the findings here, the evidence presented is a step towards understanding the importance of experience with infringement and/or copying of IP(R), here captured via learning from experience, on inter-organizational R&D cooperation.
While this work has many interesting implications, several limitations exist. It is not possible to draw any conclusions about the prevalent IPR regime the companies in the sample face. We cannot make any assumptions about the legal enforcement and the exact circumstances of the experience. Furthermore, we can draw no inferences about the origins and reasons for the infringement and/or copying of IP(R) experience. We can only observe whether a company has had experience with infringement and/or copying of IP(R) or not. Taking into consideration the theoretical framework we have applied, we argue that the source of the experience is not of major importance as the reflection about the experience reveals cooperation as a potential risk factor of infringement/copying. 
